Role of endothelin as a mitogen in experimental glomerulonephritis in rats.
Recent studies have revealed that endothelin-1 (ET-1) is a potent mitogen for mesangial cells in vitro. To determine whether ET-1 exerts the mitogenic action on mesangial cells in vivo, we examined the glomerular expression of ET-1 and its receptors in a rat model of mesangial proliferative glomerulonephritis and assessed the effect of a specific endothelin A (ET(A)) receptor antagonist, FR139317, on mesangial cell proliferation in this model. The levels of preproET-1 mRNA expression and ET-1 protein production in glomeruli increased markedly on days 4 and 7 after disease induction, and the levels changed in concordance with the glomerular cell proliferation. In contrast, the level of ET(A) receptor mRNA initially decreased on day 1, and thereafter increased on days 4 and 7. Administration of FR139317 to rats with experimental glomerulonephritis induced a significant reduction in mesangial cell proliferation. In addition, in situ hybridization of preproET-1 mRNA and double-immunolabeling of ED-1 and OX-7 in a mirror image section revealed that the principal cell expressing ET-1 in glomeruli were infiltrating macrophages on day 1, and they were replaced by mesangial cells on day 4. These findings indicate that ET-1 functions as a potent mitogen for mesangial cells in vivo in an autocrine or paracrine fashion.